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EXTENSIBLE BEAM 

FIELD OF THE INVENTION 

The present invention relates to an extensible 
5 beam, and especially, but not exclusively, to such a beam 
xn the form of a lintel, 
BACKGROUND 

Lintels are used for supporting structural loads 
openings, such as windows, in walls. 

10 If the structure above the lintel is sufficiently 

trong when construction is completed, the lintel may be 



s 



One such removable lintel comprises axial steel 
outer elongate members, both of generally 
15 C-shaped cross-section, which can slide axially relative 

to each other in order to vary the length of the lintel in 
a telescopic fashion. The two members are of 
approximately equal length and each member has a flat, 
horizontal projection at a distal end, by which the lintel 
20 can be supported across an opening, upon respective 



25 



or edges of the structure defining the sides 
of the opening. In use, the lintel is extended so that 
the projections are supported on the tops of the opposed 
wall parts which define opposite sides of the opening and 
so that the elongate members provide a generally 



30 



formed above the opening. The remainder of the wall is 
then constructed, including construction materials such as 
bricks and/or mortar which may be placed upon the upper 
surface of the lintel, including the upper surfaces of the 
projections. When the construction above the opening is 
secure, and self-supporting, the lintel is contracted by 
sliding the inner elongate member into the outer elongate 
member, which involves removal of one projection from its 
35 load- supporting position, and then removal of the other 
projection from its load-supporting position so that the 
lintel as a whole can be removed from the opening. 
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However, the inventor of the present invention 
recognised that certain problems exist with the above 

Problems include that the construction 
Lsting of two similarly sized C-section elongate 
members is heavy, making the lintel awkward to handle. 

because the inner and outer members 
in cross -section and rely upon this similarity to 
the members in use, the contact area between the 
members is high, resulting in significant friction in 
operation, especially if building materials are 
inadvertently introduced between the members. Also, there 
may be a difference in angle or height of the 
surfaces presented by the two members for s 
new construction and this may lead to inaccuracy in the 
15 new construction, and especially in block work. There is 
therefore a need for an improved or at least alternative 
lintel . 

SUMMARY OF THE INVENTION 

to a first aspect of the present 
20 invention, there is provided an extensible beam 




a first, elongate, element; 

adapted to move relative to the 
elongate element in order to vary the amount of 
overlap between the first and second elements and thereby 
vary the length of the beam; 

Ln the first element includes first and 
second support portions; and 

the second element includes first and second 
spaced apart strut members for engagement with the first 
and second support portions respectively. 

Preferably, the first element has an upper 
portion which, in use, provides a surface to support 
materials above the beam, and first and second lateral 
35 portions depending from the upper portion. 

Preferably the first element comprises an 
elongate member with a radial cross section which defines 
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rectangular channel. 

, the first 
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of metal C-section 



comprises a length 



, the first and second strut members 
bars which have 



10 strut members may 



thickness than the lateral portions of 

Preferably, the bars are solid bars. 
In a preferred embodiment, in use, with the beam 

horizontally, the first and second 
be regarded as having a length in the 
the beam, a vertical height, and a 

of the beam, 
first and second strut members 
so that each is substantially uniform in 
shape through a substantial part of its 



thickness in the lateral direction 



15 cross-sectional 
length . 



greater than its thicknes 



the height of each strut member ij 
s. This allows effective load 



20 



Preferably, the first and second strut members 

rectangular in cross section. 
The generally uniform cross sectional shape of 
the strut members may include one or more sides which are, 
to some extent, convex or concave. 
25 Preferably, the height of each strut member is 

smaller than the height of the lateral portions of the 
first element. 

Preferably, the height of each strut 
less than 80% of the height of the lateral 
30 first element. 



is 
of the 



portions of 



35 first 
member 



Preferably, the height of each strut 
two thirds of the height of the 
the first element. 
Preferably, the second element 
second strut members and at least 

between the first and second s 



is 



one cross 
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and 
and 



second cross-members, each extending between 



first 

members and a second 



of the 
cross 



member extends 
and second strut 



10 



fir st and second strut 



The second element is preferably frame-like i 



in 



15 least 



to reduce t.. ^) 



Preferably, the first and second support portions 
adapted to slidingly engage the respective first 
second strut members. 

Preferably, the second element is located at 
partially inside the first element. 

Preferably, the second element is adapted, in 
use, to be moved further into the first element in order 

length of the beam, and to be moved further 
out of the first element in order to increase the length 



element may be in the form of a 
between the first and second strut 



The second element may be in the form of 
2 5 which includes a web portion 
and second strut members. 



20 



The second 
an open space 



30 



The web 
a user 
when 



than the en 



s preferably adapted to prevent 
caught within the frame, 

retracted into 



axially less 



35 element 



The web portion preferably extends 
tire length of the second element, 
less than half of the length of the 



Preferably, in the extended configuration less 
than half of the second element can extend out of the 
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The web portion is preferably substantially- 
planar . 

The web portion preferably has a thickness 
substantially less than the thickness of the strut 

The web portion may comprise a sheet of material, 



The web portion may mainly extend axially along a 
part of the second element which, in use, does not axially 
overlap with the first element when the beam is in an 
extended configuration. Preferably, the web portion does 
not extend along most of the length of the second element 
which, in use, does axially overlap with the first element 
15 when the beam is in an extended configuration. 

Preferably, the first and second support portions 
are coupled to, and supported by, the respective first and 
second lateral portions . 

Preferably, the axial length of each of the first 
and second strut members which engages a support portion 
in use at any given time is substantially less than the 
axial length of the first element. 

Preferably, the axial length of each of the first 
and second strut members which engages a support portion 
25 in use at any given time is substantially less than the 
axial length of the second element. 

Preferably, the first and second support portions 
each have a length, in the axial direction of the beam, 
which is substantially less than the axial length of the 
30 first element. 

This allows the first and second elements to be 
fitted together so that the struts extend axially past the 
support portions in both axial directions, with one cross 
member to each axial side of the support portions. 
35 Providing support portions which are relatively short in 
axial length also helps reduce the contact area between 
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Preferably, in use, the 
second elements are cons 
substantially the entire length of 

with, or closely adj 
strut member, irre 



trained so that 



is 



xn 
c 



35 



to, a part of 
of whether 



or extended relative to the 



first element 



out of 



Preferably, a first abutment portion of 
element is adapted to engage part of the 

to restrict axial movement of the second 
the first element. 

Preferably, the first abutment portion 
is provided by a part of a cross 



15 second element 
portion, 
portion . 



first abutment portion of the 
to engage part of a support 



is adapted tc 
t preferably an end part of a 



Preferably, the second element provides two 
portions to restrict axial movement of the 
element out of the first element. 

Preferably, a second abutment portion of 
second element is adapted to engage part of the 
element to restrict axial movement of the second 
into the first element. 



rst 



second element is provided by a part of a cross member 

Preferably, the second abutment portion of 
second element is adapted to engage part of a support 
portion, and most preferably an end part of a support 



abutment portions to restrict 
second element into the first element 

Preferably, there is provided 

portion f 
the beam 



provides two 
axial movement of the 



on the first 
a s 
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to 
to 
may 
5 but 



is 



a s 



10 



20 



spanned by said beam. The first 

as an integral part of the first element 
preferably a member c 



Preferably, there is provided on the second 
a second engaging portion for engaging a s 
support for the beam relative to the 



xs 



15 thereto 



to engage a structure defining a 
to be spanned by said beam. The 
is preferably formed as an integral 
element but may be an additional 
. The second engaging portion is 
s member 



second side of an 



a horizontally orientated 
portion . 

the 
cally 



engaging portion comprises 
axially projecting 



Portion adjacent the 



Preferably there is provided 



25 portion from 



30 



the structure defining the opening when the 
portion engages the structure. 

in a contracted configuration of the 
second element is adapted to be within the first 

that the second engaging portion does not 
from the first element. 



, xn use, the strut members 
parallel to the lateral portions. 

, in use, the strut members are 



35 



Preferably, members which form the support 
include one or more parts which space apart the 

the lateral portions. 
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Preferably, the second element is dimensioned 

movement within the first element 



- _ 2mm of 

i> is possible. This helps orevent mn^^ 

p prevent oindxng or undue friction 
between the first and second elements. 

Preferably, at least one element is made 
substantially from steel. 

Preferably, the first and 
10 made substantially from steel. 

Alternatively one, or both of, the first 
second elements may be made substantially from aluminium 
or from some other material. 

According to a second aspect of 

15 invention there is orovideri a« 

P rovid ed an extensible beam comprising 

(a) a first elongate element comprising: 
a top panel, for supporting building materials 
thereon; opposing side panels which in use project 
generally perpendicular from oooosi™ c 

20 



top panel and side panels form three 
sides of the first element „vj , 

xsc element which is generally rectangul 

in radial cross section; and first and second 
portions projecting inwardly from respective 



25 and 



second side panels; 



(b) a second element adapted to 



«-v ,. move relative 

to the first elongate element in order to vary the amount 



the first and second elements and 
thereby vary the length of the beam, the second element 
30 comprising first and second generally parallel 
apart strut members connected by at least 



whereby the first and second strut members 
by the respective first and second support portions and 

in order to provide 
movement of the second element relative to 



35 able to slide relative thereto 
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It will be appreciated that one or more features 
out above in relation to the first aspect may be 
incorporated into an extensible beam in accordance with 



The generally rectangular cross section of the 
first element may provide one open side, and/ or cut-outs 
in one or more of the panels. 



may be provided by using a length of commercially 
10 available C- section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

15 Fi 9- 1 is a perspective view from below of an 

embodiment of an extensible beam in accordance with the 
present invention ; 

Fig. 2 is a perspective view from below of an 
alternative embodiment ; 

20 Fi 9 3 is a perspective view from below of a first 

element of the beam of Fig . 2 ; 

Fig. 4 is a lateral cross-sectional view of the 
element of Fig. 3, with the position of other parts of the 
beam shown in broken lines ; 

Fig. 5 is a perspective view from below of a 
second element of the beam of Fig. 2; 

Figs. 6 and 7 are respectively top plan and side 
the element of Fig. 5; 

Fig. 8 is a top plan view of a variation of the 
element of Figs 5 to 7 , with part of another element of a 
beam shown in broken lines ; and 

Figs. 9a to 9f are schematic representations 
illustrating the use of a beam of the type illustrated in 
Fig . 2 in constructing a wall i 
35 DETAILED DESCRIPTION OF THE DRAWINGS 

With reference to Fig. 1, an embodiment of an 
extensible beam in accordance with the present invention 
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in the form of 



1, i 



' * — — 9 

member 10 which is 
rectangular in radial 
5 C-shaped radial cross 



in 
from 
s- 



of an elongate main 



s 
to 



is part- 
a 



The lintel 1 further includes a second element in 
the form of a generally rectangular frame-like extension 
member 50 . The extension member 50 may be manually slid 
xnto and out of the main member 10 in order to reduce or 
extend the length of the lintel 1. 

The main member 10 comprises an elongate 
rectangular flat top panel 12, upon which, in use, 
materials forming construction above an opening are 
supported. The main member 10 further includes opposed 
first and second side panels 14, 16 which project at right 
angles from the two, opposite, longest edges of the top 
panel 12. The side panels 14, 16 are rectangular and of 
the same length as the top panel 12, and project away from 
the top panel 12 a distance slightly less than half the 
width of the top panel 12. 

The first and second side panels 14, 16 have 
respective first and second turned-in portions 15, 17 
which extend along the long sides of the side panels 14 
16 which are distal from the top panel 12, and project ' 
inwardly at right-angles to the side panels 14, 16. The 
top panel 12, side panels 14, 16 and turned-in portions 
15, 17 are preferably formed integrally by folding or 
other forming of sheet steel. C-section steel of this 
type is a staple commercial product. 

30 The main m «"ber 10 further comprises first and 

second support portions in the form of first and second 
track members 18, 20 which are, in this embodiment, formed 
by lengths of right-angle section steel which extend in 
the axxal direction of the main member 10. The track 

35 members 18, 20 are welded to the inner surfaces of the 
respective side panels 14, 16 so that respective first 
limbs 19a, 21a of the respective lengths of angle section 
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steel abut and extend parallel to the respective first and 
second side panels 14, 16, and so that respective second 
lxmbs 19b, 21b of the respective lengths of the right- 
angle section steel extend perpendicularly inwardly from 
5 the respective first and second side panels 14, 16 The 
second limbs 19b, 21b extend from the respective edges of 
the first limbs 19a, 21a which are closer to the turned in 
portions 15, 17 (and further from the top panel 12), and 
have upper faces (not shown) which face the top panel 12 
and upon which the extension member 50 may be supported ' 

For ease of reference the front and rear of the 
beam, or of parts thereof, ma y be referred to herein and 
in the following description by terminology which implies 
a certain orientation of the beam (or lintel) will be 
used. The meaning of front and rear will be evident from 
the following description. For the purposes of 
terminology which implies a certain orientation of the 
beam or lintel, it is assumed that the lintel is oriented 
as xs most likely in use, that is with the top panel 12 
being substantially horizontal, and the side panels 14 16 
depending downwardly therefrom. Such terminology is used 
for convenience and the skilled person will appreciate 
that other orientations are possible. 

As shown in Fig. 1, the main member 10 has a 
first (front) end 26 from which, in use, the extension 
member 50 can extend, and a second (rear) end 30, distal 
from the extension member. At the second end 30, there is 
provided a projecting member which in this embodiment is 
provided by a plate 32, fi xed to the underside of the top 
panel 12 by a suitable means such as welding. The plate 
32 extends rearwards beyond the second end of the top 
panel 12 to provide a projecting portion 34 which, in use 
can support the second end of the main element 10 upon a ' 
structure which forms the side of an opening in a wall . 

The extension element 50 includes first and 
second strut members in the form of first and second 
parallel elongate bars 52, 54. it will be appreciated 
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that use of the word "strut" 

imply the resistance to " te 

The first ^ Xn anY s P e «ific direction 

me first and second bars 52 54 aT -o „ ^ 

adapted to ^ supported aP3 " *° d — 

5 and second tr.e* nembers ^8, 20. UP ° n ' ^ 

The first and second bars *o ka 
connected and spaced apart by a 8 m " mUtUally 

member which in this JLh ■ * °* <=°™*ction 

in cms embodiment is in the ,e 
lateral f™*- „ - . the form of a 



10 



15 



lateral front piece 56 whs v, ^ ° f a 

piece 56 which is provided bv a l«n«^->. * 

angle steel. The lateral front piece 56 has 
orientated first limb 58 which aLts b T ' 

is coupled (by a suitable means such \TZ A f ^ 
f ront ends of the elongate bars 52 54 ^Tt ^ ^ 
Piece 56 also has a horizontally omenta Jd T 
which projects forward * - orientated second limb 60 

zorward, away from the first limb «;« * 
the upper long edge thereof, to provide a lot . 
portion which, in use ean « Projecting 

of the lintel 1 LT ^ extensi °» -ember 50 

e lintel 1 upon a structure which defines th e c 
an opening in a wall s the Sld e of 

20 



The first and second bars are a i,„ 

---^ . , are also connected at 

rearmost ends, bv a ot-~„„ . ' ac 

' •°Jf a cross member or connect " 



25 



• rxrst limb 72 of the lafo^i 

is vertically orientated and abut e /I" ^ ? ° 

coupled to the rear ends of th« i ' " 
a second limb 74 is h elongate bars 52, 54, and 

j-imo 74 is horizontally orientate 

™ " Wil1 bS a PP re <=iated that dimensions 

30 construction and materials may be varied Accord 

desired size and v. . varied according to the 

size and load bearing capabilities 
way of example, in a preferred iLtel of th T ^ 
Fig- 1, details may be as follows ^ ^ in 

35 mh v , ShSet SteSl ° f the main m «nber 10 is 2 4™ 

35 thick galvanised steel; 2.4mm 

«>* Side p,»eir P Panel " " '""^^V «°0»m by 150am 

paneXs a te app roxim a t e ly « 00 » by 60lnm ^ 
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turned-in portions are approximately 400mm by 20mm; 

the first and second bars 52, 54 are each mild 
steel approximately 300mm long by 10mm thick, by 40mm 



the first and second track members 18, 20 are 
200mm long and made from steel 5mm thick with each limb 
extending approximately 20mm from the other limb, so that 
the outside dimension of the section is about 25mm, and 
the track members 18,20 are welded to the side panels 
10 14,16 along substantially their entire length for 
strength; 

the lateral front piece 56 is made from 30mm by 
30mm angle steel of about 5mm thickness; and 

thS Plate 32 is stee l measuring 140mm wide by 

15 100mm loner bv 6mm fh-inV ar ,j . , . 

g oy bmm thick and providing a projecting portion 

which extends about 30mm beyond the top panel. 

The dimensions given are by way of example only, 





• mm • 




20 




25 



30 



35 



dimensions should not be inferred from the fact that they 
are, for consistency, all given in millimeters. 

As stated above, other materials could be used 
would be a suitable material, although the 
dimensions of various elements might have to be changed in 
order to accommodate strength requirements. For example 
xn one particular aluminium embodiment the sheet metal of 
the C-section forming the main member is 5mm thick. 

An alternative embodiment is shown in Pig 2 
This embodiment has many features in common with the 
embodiment of Pig. i and the similarities „ ±11 ^ be 
described in detail, although corresponding parts may be 
designated by corresponding reference numerals prefixed by 
the digit 1 . 

gs . 3 and 4 are respectively perspective _ 
end views of the main member 110 of Fig. 2 without the 
extension member 150, although the positions of first and 
second bars 152, 154 are depicted in broken lines i„ Fig 
4 by way of illustration. 
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Figs. 5, 6 and 7 are, respectively, perspective, 
top plan and side views of the extension member 150 of 
Fig. 2, without the main member 110. 

With reference to Figs. 2 to 7 , a lintel, 
5 generally designated 101, differs from the lintel of Fig. 
1, slightly, in dimensions (which of course may be 
selected as desired according to the size of the opening 
to be spanned and the amount of support to be provided to 
materials above the opening) . Other differences between 
the lintel 1 of Fig. 1 and the lintel 101 of Figs. 2 to 7 
are as follows . 

In the lintel 101, the lateral front piece 156 
includes a fillet portion 162, provided at the internal 
corner between the limbs 158, 160 to provide an arcuate 
15 inclined surface 164 extending between the limbs 158, 160. 
The fillet portion 162, in use, interacts with an upper 
external (preferably right-angle) corner of a construction 
element (such as a brick - not shown, but see Fig. 8c) 
upon which the horizontally extending second limb 160 is 
to be supported, in order to space apart the vertically 
extending first limb 158 from a vertical surface of the 
construction element. This helps ensure that a gap is 
provided between the second limb 158 and the vertical 
surface of the construction element, allowing a lever or 
wedge to be introduced between the construction element 
and the lintel 101 in order to facilitate extraction of 
the second limb 160 from the construction, and allow 
retraction of the extension member 150. This is 
advantageous over prior art lintels in which an extension 
part is provided, in use, flush against the construction, 
and which require vigorous hammering (and accompanying 
hazardous industrial noise) to retract the extension 
portion . 



illustrative purposes, the fillet portion 162 
is shown in exaggerated form in Figs. 2, 5 and 7. it will 
further be appreciated that although the illustrated 

a concave arcuate surface 164 of the 
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fillet portion 162, the fillet portion serves, in use, to 
space a forward facing surface of the extension member 

from A rnnof »_ _ i 



fro- a construction element, and that such spacing My ba 

5 llZZtnl spa T 9 portions — ^ «•* °* * »L„ 

S of alternative shapes. For examole. ^ — , 
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could comprise a strip of metal, or other spacing 
material, forming the hypotenuse of a right-angled 
triangle cross-section with the first and second limbs 
and with the right-angle fittintr ir,*-« « 

«. . „ , 9 rxtting into or corresponding to 

the internal right-angle between i , w , 

, , y e between the limbs 158, 160 of the 

Xateral front piece 156. Alternatively, the spacing 
portron could comprise a strip or material , „ ith a beveled 
bottom edge, adapted to fit between the first limb 158 and 
the construction element, and extending downwardly less 

thl £ir " " 8 • AS 3 fU " h « -"—tive, 

the fillet portion could comprise one or more web portions 

extendrng between the rirst and second lisfcs, with the 

Plane of the web portions being perpendicular to the 

Planes or the first and second limbs, and with the edges 

of the web portions being inclined relative to the fi!st 

and second limbs. Alternatively ~ 

eXy ' the one or more spacing, 
portions could be provided by a steo in ^ « , , 

1=4- -. ^ P the sec °™* limb of 

the lateral front piece, by one or more spacers projecting 
from a forward facing surface of the f irs t limb of the 

posslb^ fr ° n !. PieCe ' ° r b * ° th - -^able means. Pu rther 
possible configurations for spacing portions will be 
apparent to the skilled person. 

The extension member 150 further includes a 
lateral rear piece 170 which PY (-o n ^c v *. 

second bars 152 154 anl h^ " *** *"* 

frame 150. ^ t0 th * 

The lateral rear piece 170 is in the form of a 

T^l* eXtSnding length of -SI* steel, with a first 
limb 172 extending vertically (assuming the lintel is in a 
orizontal orientation) and abutting the ends of the first 
and second bars 152, 154. A second limb 174 extends 
horizontally away from a lower edge of the first limb 172 
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in use, a force may be applied to the lateral rear piece 
170 in order to retract the extension member 150. Such a 
force will typically be applied to the first limb 172 and 
the second limb provides structural support therefor 
5 In the illustrated embodiment, the lateral rear 

piece 170 abuts and is welded to the rear ends of bars 
152, 154 and is perpendicular to the bars 152, 154 In 
alternative embodiments, such a lateral rear piece could 
be attached to the bars by different means , could be 
10 attached at intermediate parts of the bars, or could be at 
an angle other than 90 degrees to the bars and/or could 
of course, be different in form to the illustrated angle 
steel of Figs. 2, 5, 6 and 7. l„ alternative embodiments, 
the front and rear lateral pieces could, of course be 
15 formed by configurations other than right-angle sections 
in particular, a front lateral piece could be formed of a 
plate, not unlike the plates 32, 132 extending between 
bars 152, 154 and providing a forwardly projecting port 
(extending forward of the bars 152, 154) for supporting 
2 0 the 1 "■ 



30 



35 



Fig. 4 is an end view of a main member 110 with 
the extension member 150 omitted, but with first and 
second bars 152, 154 shown by broken lines. Weld beads 
122, 123, 124, 125 are shown, which extend the length of 
the track members 118, 120 to couple the first and second 
track members 118, 120 to the side panels 114, 116. 

A significant benefit of the illustrated 
embodiment over some prior art lintels which consist of 
inner and outer C-section elements, is the relatively 
small contact area between the two elements of the 
illustrated lintel . The small contact area reduces 
friction and facilitates relative movement of the 
elements. As can be seen in Pig. 4, the only potential 
areas of contact between the main and extension members 
are the bottom (and possibly top) edges of the bars 152 
154 and part of the laterally outer side surfaces of the 
bars 152, 154. By way of illustration, and considering 
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the dimensions provided above for Fig. l, the bottom and 
top edges of the bars 152, 154 are each 10mm wide and the 
contact of the lateral outer sides of the bars against the 
track members 118, 120 is limited to 20mm (height) of 
5 each, since this is the internal length of the vertical 
limb of each track member. This gives a contact area of 
80mm 2 per linear millimeter of contact. By comparison, in 
a prior art lintel, each element has a C-section form with 
a top panel approximately 120mm wide, two side panels 
approximately 100mm high, and two turned in portions 
approximately 25mm wide, giving a contact area of about 
370mm 2 per linear millimeter of contact. It will be 
appreciated that this analysis is given by way of 
xllustration and comparison only. in a practical 
15 embodiment there is a small spacing between, for example, 
the lateral outer sides of the bars and the track members 
118, 120, so that undue friction or binding between these 
parts is avoided; for example, providing a distance 
between the internal faces of the track members 
approximately 2mm wider than the distance between the 
lateral outer sides of the bars avoids undue friction 
while keeping the bars and the track members (and the side 
panels) substantially parallel, and the main and extension 
members aligned. Furthermore the bars might not be 
25 perfectly rectangular in cross section; in many 

commercially available rectangular cross section steel 
bars the shorter sides of the rectangle are slightly 
convex, and use of such bars would further reduce the 
contact between the members, as the bars would slide on 
the central parts of their convex short sides. 

It will be appreciated that the vertical limbs of 
the track members space the bars from the side panels, and 
that only the lower part of the outside face of each bar 
makes contact with any part of the first element. The 
track members are provided spaced apart from the turned- in 
portions, to allow the side panels to have greater 
vertical height than the bars 152, 154. This helps 
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strength to the side j 
114, 116 despite their having substantially smaller 
thickness than the bars 152, 154. 

In the embodiment as illustrated in Figs. 2 to 7 
the extension member 150 may slide into and out of the 
main member 110, although it is prevented from sliding all 
the way through the main member 110 by the plate 132 which 
obstructs passage of the lateral rear piece 170 and bars 
152, 154 (see, for example, Pig. 4). In practice, it is 
preferable to have the extension member constrained so 
that its range of axial movement is restricted and so that 
it cannot inadvertently be slid all the way out of the 
main member . 

Fig. 8 illustrates, in top plan view, a variation 
which may be preferred if it is desired to restrict 
movement of an extension member 250 relative to a main 
member 210 (shown only partially, in broken lines) . 
Reference numerals corresponding to those used in Figs. 1 
to 7 but using the prefix digit "2" are used to designate 
corresponding parts. In this variation, slightly 
laterally extended lateral front and rear pieces 256, 270 
are provided, so that they extend laterally beyond bars 
252, 254. Because, in use, the outside edges of the bars 
252, 254 are only fractionally laterally inward of 
25 vertical limbs 219a, 221a, of track members 218, 220 and 
the lateral front and rear pieces 256, 270 extend 
laterally outwardly past the bars 252, 254, movement of 
the lateral front and rear pieces past the ends of the 
track members 218, 220 is prevented by the track members 
obstructing passage of the lateral front and rear pieces 
256, 270. Thus the axial movement of the extension member 
250 is (in this case) equal to the difference in length 
between the bars 252, 254 and the track members 218, 220. 
In a preferred embodiment of this type, the vertical limbs 
219a, 221a of the track members 218, 220 space apart the 
bars 252, 254 from the side panels 216, 218 by about 5mm, 
and the lateral front and rear pieces 256, 270 extend 
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laterally past the bars, on either lateral side by 
approximately 3mm to form abutment portions 255, 257. 
Thus, the lateral front and rear 

track members 218, 220 but 

the side panels 214, 216, in order to 
undesired contact. Of course, other additional or 

lent portions could be attached to the 
extension member and/or the main member in order 
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15 



20 



25 




studs or lugs protruding downwards from the top panel (not 
shown) could be positioned to interfere with the lateral 
front and rear pieces, or with (for example) abutment 
members extending laterally inwardly from the bars . 

As can be seen in Fig. 8 (and as is also apparent 
from Figs. 2 and 3), in a preferred embodiment the 
foremost ends of the track members 218, 220 are not 
laterally aligned with the foremost end of the main member 
but are set back a distance slightly so that the front 
lateral piece 256, and indeed the entire extension member 
can be fully axially retracted into the main member 216 
This is desirable since it allows the lintel to be 
deployed and removed from situations where the width to be 
spanned is only slightly greater than the axial length of 
the main member . 

Alternative embodiments could be provided with 



30 



many such variations will be evident to the skilled 
person. For example, in some embodiments the turned-in 
portions of the main member may not be considered 
essential, and the main member may therefore include a 
portion the cross-section of which is three sides of a 
rectangle. However, the turned-in portions are provided 
in most commercially available steel C-sections and 
provide a beneficial stiffening effect upon the side 
35 panels. In a further embodiment, the track members are 
lengths of angle steel abutting the turned-in sections 
(x.e. they are positioned lower from the side panels than 
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" the illus *rated embodiments) . This structure is not 
preferred, since in preferred embodiments the height of 
the bars is preferably less than the height of the side 
panels . It will be appreciated that in preferred 
embodiments, the height of the side panels contributes to 
the stiffness and strength of the main member, and since 
the material thickness of the side panels is substantially 

less than the thickness of the ha^e *. ■ 

" ess or tne oars, xt xs desirable that 

the height of the side panels be greater. Providing 
of greater height than is required adds unnecessary 
undesxrable weight, although it would be possible to 
reduce the thickness of the bars to counteract their 
increased height, while retaining adequate strength. In 
order to provide a good fit between the main and extension 
members , it is desirable that the bars should be able to 
contact the main member at both the tops and bottoms 
thereof (and in the preferred embodiments they contact the 
track members at the bottoms thereof and the top panel at 
the tops thereof) . An embodiment in which the top edges 
of the bars are substantially below the level of the top 
panel is possible (and could include track members on the 
sxde panels, below the level of the top panel, for guiding 
the top of the bars) but is not preferred because of 
consequent difficulties in aligning the upper surfaces of 
the main and extension members to provide straight and 
alxgned construction above the lintel. 

In an embodiment where the bottoms of the bars 
^ a similar level to the turned-in portions, the 
-in portions may be used to support the bars, that 
is, additional track members might not be required 



35 



e C section steel is not 
sufficiently accurately to allow the desired 
tightness of fit for good alignment, but also the desired 

movement, for bars which slidingly contact both 
turned-in portion and the top panel, but suitable C- 
section could be manufactured and/or obtained. In this 
, it xs desirable to employ some spacing structure 
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which avoids contact of the entire height of the sides of 
the bars, with the side panels. Suitable guides, fillets 
or spacers will be evident to the skilled person, for 
example, one or more axially extending strips of material 
5 (e.g. steel) attached to the outside of each bar, or to 
the inside of each side panel or a combination of these 
options, could be used. 

It will be appreciate that the described 
embodiment differs from prior art extensible lintels in 
that the extension member does not have a planar 
surface extending its entire width and length. This 
results in reduced weight and contact area with the main 
element, but has been found to allow materials to be 
adequately supported. In one alternative embodiment the 
15 axial part of the extension element which can extend from 
the main element is provided with a web (for example of 
thin sheet steel, or steel mesh) which extends between the 
bars. This helps prevent a user placing fingers around 
the front lateral piece or through the open space defined 
20 by the frame-like extension member, and thus helps prevent 
accidental trapping of such fingers between the front edge 
of the top panel and the rear of the lateral front piece, 
when the extension member is retracted. It is desirable' 
for such a lateral web to be positioned so that it cannot 
contact the main member in use, for example, it is 

set a few millimeters below the 
bars. Such web is desirable from a safety 
perspective, but its purpose would not be to contribute 
substantially to the structural strength of the extension 
member. In a further alternative embodiment, the two 
track members could be replaced by a single member, most 
likely a generally U-shaped steel section with arms that 
are relatively short in height compared to its width. 
Such a member could provide a support portion for each of 
35 the bars, but is not preferred because the laterally wide 
U-shaped section would provide unnecessary additional 
weight . 
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Pigs. 9a to 9e illustrate schematically the use 
of a preferred embodiment of an extensible beam, in the 
form of a lintel, in accordance with the present invention 
to provide support, during construction, for 
5 materials above an opening in a wall. 

Fig. 9a shows a lintel, generally designated 2 
xn the vicinity of wall portions 3, 4 which define the ' 
sides of an opening 5 above which construction materials 
are to be placed in order to form a window opening. As 
0 seen in Fig. 9a, the lintel 2 is close to an opening to be 
spanned, and includes a first, main, element 910 and a 
second, extension, element 950 which is able to slide into 
and out of the first element 910 in order to vary the 
length of the lintel . (Although the second element 950 
is, for clarity, shown protruding from the first element, 
xt w.ll be appreciated that in a preferred embodiment, the 
second element may be fully retracted prior to extension 
of the lintel.) The wall portions 3, 4 are shown 
schematically as being formed of a number of construction 
elements in the form of bricks, which are for clarity 
shown shaded and spaced apart as they would be in 
practice by mortar (not shown) or a like construction 
material . It will be appreciated that Figs . 9a to 9f are 
schematic and should not be regarded as being to scale in 
particular the spacing between the bricks, and between 't he 
brxcks and the lintel, is exaggerated. 

Fig. 9b shows the lintel 2 supported on a brick 
whxch forms part of the second wall portion 4 . More 
specifically, the first element 910 is provided with a 
wall engaging portion 932 (such as, for example, a plate 

ZT Z PlatSS " ' " 2 deS " ib ** **-e) • As shown in 

Fig. 9b, the second element 950 is in a substantially 

retracted position and the lintel 2 does not span the 
opening 5 . 

The next stage, in „ S e, is extension of the 
second element 950 to the position illustrated in Fig 9c 
so that the lintel 2 spans the opening 5. and engagement 
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portion 960 of the second element 950 supports the second 
element 950 on a brick of the wall portion 3. 

As shown in the inset of Fig. 9c , the support 
element 960 may be part of a lateral front piece 956 
5 ^eluding a fillet portion 962 which serves to space apart 
the brxck from a foremost vertically extending part of the 
second element (which the described embodiment is a 
downwardly extending limb 958 of the laterally extending 
front piece 956, . l„ the configuration and position shown 
10 xn Fxg. 9c, the lintel 2 effectively spans the opening 5 
and is capable of bearing a load, such as the weight of ' 
construction materials to be placed above the opening 5. 

Fig. 9d shows construction materials 6 placed 
above the opening 5 and the lintel 2. Once the 
15 construction materials 6 are in place and cured 

sufficiently to safely support their own weight the 
lintel 2 may be removed. The first step in the 'removal 
process, as shown in Fig. 9e, is retraction of the second 
element 950 at least partially into the first element 910. 
The retraction stage may be problematic with some prior 
art ixntels and may rely upon forceful hammering of one or 
more parts of such lintels, which may involve a risk of 
xn^ury and produce noise levels sufficient to risk hearing 
damage. However, at least preferred embodiments of the 
present invention avoid or mitigate these problems by 
ensuring, as described above, that a gap i s provided 
between a foremost vertically extending part of the second 
element, and a construction element upon which the lintel 
xs supported. This allows insertion of a lever, or other 
forcing device, to enable forcing of 

away from the construction element. Retraction is further 
facxlitated by providing a small contact area between the 
fxrst and second elements facilitating retraction of the 
second element. Furthermore, it has been found that 
35 providing an engaging portion with an axial length (i„ the 
dxrectxon of the length of the beam or lintel, of 

3cm provides adequate support for most 
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common applications, while allowing retraction. 

Once the second element 950 is disengaged from 
the wall 3, 4, 6, the lintel 2 as a whole may be 
leaving the opening 5 closed at the top thereof. 
5 It will be appreciated that preferred embodiments 

provide extensible beams, or lintels, which work 
effectively and are economical and easy to produce by 
cutting, positioning and welding of staple commercially 
available materials. For example, in the embodiments of 
Figs. 1 to 9, the main member can be made from a length of 
C-section steel, two lengths of angle steel, and a flat 
steel plate. The extension member can be formed from two 
lengths of rectangular steel bar, and two lengths of angle 
steel . 

In the claim which follows and in the preceding 
description of the invention, except where the context 
requires otherwise due to express language or necessary 
implication, the word "comprise" or variations such as 
"comprises" or "comprising" is used in an inclusive sense 
i.e. to specify the presence of the stated features but 
not to preclude the presence or addition of further 
features in various embodiments of the invention. 

It is to be understood that, if any prior art 
publication is referred to herein, such reference does not 
constitute an admission that the publication forms a part 
of the common general knowledge in the art, in Australia 
or in any other country. 

Modifications and improvements may be 
incorporated without departing from the scope of the 

- . * • 
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CLAIMS 
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1 . An extensible beam 
a first, elongate, element; 
a second element adapted to move relative 
» element in order to vary the amount 
between the first and second elements and 
length of the beam; 



element includes first and second 
spaced apart strut members for engagement with the first 

support portions 
2 . An extensible 



15 use, provide 



a surface to 
first and second 



in claim 1, 
portion which, in 
materials above the 



the upper portion 



3 . An extensible beam as 



20 with a 



the first 
shape which 



claimed in claim 2 , 
comprises an elongate member 
s a channel with generally 



rectangular cross-section extending through the member 



4 . An 



in any 



preceding claim, wherein the first element comprises 



length of metal C 

5 . An 
preceding claim, 



in any 



members comprise respective bars which have 
greater thickness than the lateral portions of the first 



6 . An extensible beam as 
the bars are solid bars . 

7 . An extensible beam as 



ing 



claimed in claim 5, 



in any 
strut 



35 uniform 



so that each is 
in cross-sectional shape through 
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8. An extensible beam as claimed in any 
preceding claim, wherein in use, with the beam in a 

orientation, the vertical height of each strut 
greater than its thickness. 
5 9. An extensible beam as claimed in any 

preceding claim, wherein in use, with the beam in a 
horizontal orientation, the height of each strut member is 
smaller than the height of the lateral portions of the 
first element. 

10 10. An extensible beam as claimed in claim 9, 

wherein, the height of each strut member is less than 80% 
of the height of the lateral portions of the first 
element . 

11. An extensible beam as claimed in either of 
15 claims 9 or 10, wherein the height of each strut member is 

approximately two thirds of the height of the lateral 
portions of the first element. 

12. An extensible beam as claimed in any 
preceding claim, wherein the second element comprises the 

20 first and second strut members and at least one cross 
member extending between the first and second strut 
members . 

13. An extensible beam as claimed in claim 12, 
wherein a first cross member extends between respective 

25 first ends of the first and second strut members and a 
second cross member extends between respective second 
of the first and second strut members. 

14. An extensible beam as claimed in either of 
claims 12 or 13, wherein the second element is frame- 

30 in form. 

15. An extensible beam as claimed in any 
preceding claim, wherein the first and second support 
portions are adapted to slidingly engage the respective 
first and second strut members. 

35 16. An extensible beam as claimed in any 



is located at 

least partially inside the first element and is adapted, 
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in use, to be moved further into the first element in 

to reduce the length of the beam, and to be moved 
out of the first element in order to increase the 
length of the beam. 

5 17. An extensible beam as claimed in claim 16 

wherein in the extended configuration less than half of ' 
the second element, or between the first and second 
elements, can extend out of the first element. 

18. An extensible beam as claimed in any 
preceding claim, wherein the second element further 
comprises a web portion extending between the first and 
second strut members, the web portion being adapted to 
prevent parts of a user from being caught within the beam 
during use . 

15 19. An extensible beam as claimed in claim 18, 

wherein the web portion extends axially less than 
approximately half of the length of the second element. 

20. An extensible beam as claimed in either of 
claims 18 or 19, wherein the web portion has a thickness 
substantially less than the thickness of the s 



10 



20 



21. An extensible beam as claimed in claim 20, 
portion comprises a sheet of material. 

22. An extensible beam as claimed in any 
2 5 preceding claim, wherein the first and second 

portions are coupled to, and supported by, the respective 
Lrst and second lateral portions. 

23. An extensible beam as claimed in any 

t and second support 



30 Port xons a length, in the axial di 



, which is substantially less than the axial length 
the first element. 

24. An extensible beam as claimed in any 
preceding claim, wherein in use, the relative positions 
35 the first and second elements 



substantially the entire length of each support portion i 
xn contact with, or closely adjacent to, a part of the 



WO 2004/111361 



PCT/AU2004/000805 



- 28 - 



strut member, 
is retracted 



of whether the 
relative to the 



An extensible beam as claimed in any 
5 preceding claim, wherein a first abutment portion of the 
second element is adapted to engage part of the first 
element to restrict axial movement of 
away from the first element. 

26. An extensible beam 

10 when including the feature of either of claims 12 or 13, 

wherein the first abutment portion of the second element 
is provided by a part of a cross member. 

27. An extensible beam as claimed in either of 
claims 25 or 26, wherein the first abutment portion of the 

15 second element is adapted to 
portion . 

28. An extensible beam 



in 



engage part of a support 



xn any 

preceding claim, wherein there is provided on the first 
element a first engaging portion for engaging a structure 
20 and providing support for the beam relative to the 



29. An extensible beam 



element a second 
25 and providing support 
structure . 



xn any 
on the 



engaging a structure 
to the 



30 . An extensible beam 



horizontally orientated 



30 



claimed in claim 29, 
engaging portion comprises a 

substantially axially projecting 



31 . An 
wherein the second 
vertically orientated portion 



xn claim 30, 
comprises a substantially 
adjacent the second 



35 for 



engagement portion and there is provided a 

spacing the substantially vertically orientated 



portion from the structure 



engaging portion engages the structure. 



the opening when the 
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32. An extensible beam as claimed in claim 16 
or any subsequent claim when dependent thereon, wherein 
a contracted c 



in 



is adapted to fit within the first element so that none 
5 the second element protrudes from the first element. 

33. An extensible beam as claimed in any 

in use, the strut members 

parallel to the lateral portions. 

34. An extensible beam as claimed in any 
10 preceding claim, wherein in use, the strut member; 

spaced apart from the lateral 



An extensible beam as claimed in claim 34, 
members which form the support portions include' 
parts which space apart the strut members from 
15 the lateral portions. 

36. An extensible beam as claimed in claim 16 
or any subsequent claim when dependent thereon, wherein 
the second element is dimensioned so that a degree of 
lateral movement within the first element is possible. 
20 37. An extensible beam as claimed in claim 36, 

approximately 2mm of lateral movement is possible. 
38. An extensible beam as claimed in any 

least one element is made 
substantially from steel. 

25 39. An extensible beam as claimed in any of 

claims 1 to 37, wherein one, or both, of the first and 
second elements is made substantially from aluminium. 

40. An extensible beam comprising: 
(a) a first elongate element comprising: 
a top panel, for supporting building materials 
thereon; opposing side panels which in use project 
generally perpendicular from opposing sides of the top 
panel so that the top panel and side panels form three 
sxdes of the first element which is generally rectangular 
35 xn radial cross section; and first and second supp 
portions projecting inwardly from respective inner 

of the respective first and second side panels; 
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5 



15 



(b) a 

to the first elongate element in order to vary the amount 
of overlap between the first and second elements and 
thereby vary the length of the beam, the second element 



apart strut members connected by at least one cross 
member ; 

whereby the first and second strut members are supported 
10 by the respective first and second support portions and 
able to slide relative thereto in order to provide 
relative axial movement of the second element relative to 
the first element. 



41. An extensible beam as claimed 



in any 
s a 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
23 December 2004 (23.12.2004) 




111 


nil 


hi n il 


lllilllllill 



PCT 




(10) International Publication Number 

WO 2004/111361 Al 



(21) International Application Number: 

PCT/AU2004/000805 

(22) International Filing Date: 18 June 2004 (18.06.2004) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 
2003903086 



English 
English 

18 June 2003 (18.06.2003) AU 



(71) Applicant and 

(72) Inventor: VASTA, Salvatore [AU/AU]; 20 Cattle Street, 
Edmonton, Queensland 4869 (AU). 

(74) Agent: GRIFFITH HACK; 10/167 Eagle Street, GPO 
Box 3125, Brisbane, Queensland 4000 (AU). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 




AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM PG 
PH, PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM,' 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 

zw. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,' ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, 
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: EXTENSIBLE BEAM 




^ (57) Abstract: An extensible beam (1) comprising: a first, elongate element (10) a second element am ^a^a ,„ ■ ^ 

£ se^ndT-Sr" 1 ( "° ^ SeC ° nd (20) SU PP° rt P 0 "™* ^d the second efem'm inSes f£f tf2) 

^ and second (54) spaced apart strut members for engagement with the first and second support portions respectively ^ 



WO 2004/111361 



PCT/AU2004/000805 




WO 2004/111361 



PCT/AU2004/000805 



162 2 /7 

152 





101 



118 



110 



/ 



134 



114 



117 




117 



WO 2004/111361 



PCT/AU2004/000805 





WO 2004/111361 



PCT/AU2004/000805 



5/7 





^0 



r 



r '.*• • 



3 



.* ♦ .* • .* • .* 

. • *. • *. * " 

f * V"« V • / 
** 1. • 




. *.*• .•-*•■• 





•.*■*.* •> •* 



..-.*. •;•« *.♦*-*.•. 



*.••*.* **.*-■ 
• *.* •*•• -V- <, 



.*.*.-.•.•.--• 

■ -v- • 
















/VvAVVv 








••.•«.*-■.*■ 

.%••*.*-•.•' 

■vv.v.v. 




Wytfy/yW^W 




.•*.*.• • -.v •;.* V A 
vy.-.-v;. v.*. i 




. » *. ■ *. • •. . 

>:•.*.*.■.*.• 
.^.y.-.-.v 
















*.'. •.■••.••* • ■. ■■ •*• ■. •• -. 

- *.•- •.* •.*• •* *. • % •* • % •* ■. •• : 












•*.•.■*.■•••.• -I**.- •;- • 

.*.■• •.-•*.•.•.•. V- V -V 
•v .v.;- 




^ i 

>•.•■•.•••*•.■ 

.* 

t *. « *. • ■.*• ■ 





WO 2004/111361 

PCT/AU2004/000805 



6/7 



« • - « .* • 

>•••■..• -V 




••.•.■.*■*." 
• . • •. • • 




I* • .■ .* • .* • 
\ • « • *. • 




AVVAV 


•. • . 
:•*■;.'.• 


■\".* •*. 

$&AW 




• •.*■ *. *• *.* • 
-v/.V.v 


••/.•*. 
ilV.- 














■ •.*• •-• *. • *Vi • • 

■v - 






??^a^ 






AAAV 












#AV>V 

/WAV 
■*/..;•;.•.•;, 

-v.-v.-V-* 






"TO 

•vvV 
• *. 
• - • • 


• ■ * .* - « 




It 


, * * < 
♦ *. • • 
••*.••*. 


• • *. • *»• *« ■ 
*••■•".* •*.* 






W«* 


•AA a 







iiii-V- 










• .•■•.*.*.♦* 

A\->v>V 

#av>v 

i^V.V,- 




AAA' A - •V.'-.-.'-.-."-" 

*Av\v\^ 

AA^^WaV^VV' 








^^^V^AVO 




WW-' 
»•*•.*.*.•.••' 

rV.-V-.-V-- 



4^6 



1ft. 




fAYW- 






• •:*—"-.•.•.* 

• ■«♦•.. • . 

AjA>'-V 



•*.•-•• >•*.*•* 

AV^ 



iiPil 



•*.••.*• 

.A'A*. 





>:-.••.• AAv.*v-.v'-.-A".V 



u^v 



















-A A- V 

mm 




r/WAv 

feAV 



9 



WO 2004/111361 



PCT/AU2004/000805 



7/7 



6 



3 





.. ?S '*S*S*S*jCZ<'' VA'A 

X\y;*y;«Y:*y^^^ 



"-:VAA* 



■*."• ■*.'• .* -V "»V ••*• v 



■/. - *.•• • •••*.•.-■ ■. • ♦. • *. 

^* '■•'*•■*• ■* ■*• •*•' -y * i * 



•.*• •*•• ■-*.-* *. • *. *. - ■, 




i*yV£V- 



•.•■•.•■•■■.•■•.•■•.1 



l /VAvVAU... ....... 

:#^y;v^ 
........ . - « . 



9 • .... 

..••.v-.vVJ 




■* *• • » .* *. • *. • *. • •/» 

■/.*• s .<'S •:.-*.*.- 



-y^y/y/yi^/^y/y;y 



.•*.• •. ~\- -. . ,- - • • - 



£££ 




mmmm 












. A'A"*A"* 

vvvV/v. 

















7C 




' >sy,'y-'y- : y. : y. : > 
sy/y/y/y/y/Xt/t/t 














•A .*> .*:• .*:• v.v -.*.« •. 






»v>yyAvv,y#A>v 








■V.*V<V^VA^A'/VA 





f yTyTy? 



•2J 



Mil 




mum 




r 























is 








'A^CVA'fV^V^'W" 




.'...'..'..1 



